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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a patterned thin 
film without developing defects by using a mask 
having an undercut. 

SOLUTION: In the method of manufacturing the 
patterned thin film, a 1st film to be patterned and a 
stripping film 103 are formed successively on a base 
101 and a mask 104 with an undercut is formed 
thereon. Then, a 1st patterned thin film 105 is formed 
by selectively etching the stripping film 103 and the 
1st film to be patterned using the mask 104. Here, a 
re-sticking film 106 composed of a material 
constituting the 1st film to be patterned is formed on 
the stripping film 103. Subsequently, films to be 
patterned 107 and 108 are successively formed on 

the whole surface. At this time, a sticking film 109 composed of the material for forming the 
films 107 and 108 to be patterned is formed on the stripping film 103. Then the mask 104 
and the stripping film 103 are stripped off and the re-sticking film 106 and the sticking film 
109 are removed. 




toe iofi i 



LEGAL STATUS 

[Date of request for examination] 



29.09.2003 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAALgaGbEDA414363730P... 11/20/2006 



Searching PAJ 



Page 2 of 2 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAALga 



11/20/2006 



JP,2002-363730,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which is the patternizing thin film formation approach which forms a 
patternizing thin film using the mask of the configuration where the undercut entered, and forms the 
patterning-ed film on a substrate, The process which forms the exfoliation film which patterning is 
simultaneously carried out in case patterning of said patterning-ed film is carried out to behind, and 
exfoliates eventually on said patterning-ed film, The process which forms the mask with which the 
undercut entered on said exfoliation film, The patternizing thin film formation approach 
characterized by having etched selectively said exfoliation film and said patterning-ed film, and 
having the process which forms a patternizing thin film with the patterning-ed film, and the process 
which exfoliates said mask and said exfoliation film using said mask. 

[Claim 2] Said exfoliation film is the patternizing thin film formation approach according to claim 1 
characterized by being formed with resin. 

[Claim 3] The process which is the patternizing thin film formation approach which forms a 
patternizing thin film using the mask of the configuration where the undercut entered, and forms the 
1st patterning-ed film on a substrate, The process which forms the exfoliation film which patterning 
is simultaneously carried out in case patterning of said 1st patterning-ed film is carried out to behind, 
and exfoliates eventually on said 1st patterning-ed film, The process which forms the mask with 
which the undercut entered on said exfoliation film, Said exfoliation film and said 1st patterning-ed 
film are selectively etched using said mask. The process which forms the 1st patternizing thin film 
with said 1st patterning-ed film, The 2nd patterning-ed film is formed the whole surface on said 
substrate and said mask. The patternizing thin film formation approach characterized by having the 
process which forms the 2nd patternizing thin film with said 2nd patterning-ed film on said substrate, 
and the process which exfoliates said mask and said exfoliation film. 

[Claim 4] Said exfoliation film is the patternizing thin film formation approach according to claim 3 
characterized by being formed with resin. 

[Claim 5] The manufacture approach of a micro device that said patternizing thin film is 
characterized by being formed by the patternizing thin film formation approach according to claim 1 
to 4 in the manufacture approach of the micro device containing one or more patternizing thin films. 
[Claim 6] Said micro device is the manufacture approach of the micro device according to claim 5 
characterized by being the thin film magnetic head. 

[Claim 7] Said patternizing thin film is the manufacture approach of the micro device according to 
claim 6 characterized by being a magneto-resistive effect component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the patternizing thin film formation approach which 
forms a patternizing thin film using the mask of the configuration where the undercut entered, and 
the manufacture approach of a micro device. 
[0002] 

[Description of the Prior Art] Using the patternized resist layer (it being called a patternizing resist 
layer in this application.) as a mask, as an approach of forming the patternized thin film (it being 
called a patternizing thin film in this application.) on a substrate, as shown, for example in JP,9- 
96909,A, there are the etching method, the lift-off method, an approach (henceforth the using 
[ together ] method) that used these together. 

[0003] It is desirable to use as a mask a mask with the width of face smaller than the width of face by 
the side of the upper part by the side of a pars basilaris ossis occipitalis, i.e., the mask of the 
configuration where the undercut entered, by the above-mentioned all directions method. As an 
approach of forming such a mask, as shown in JP,2-17643,A, the approach using a two-layer resist, 
the approach using the resist which has an image inverting function as shown in JP,9-96909,A, and 
the method of using a micro groove, as shown in JP,8-691 1 1, A are learned. 

[0004] Here, how to form the mask of the configuration where the undercut entered using the two- 
layer resist is explained briefly. By this approach, the 1st layer and 2nd layer are first formed in order 
on a substrate. The 2nd layer consists of an ingredient in which the 1st layer is dissolved by the 
developer from a resist. Next, a predetermined pattern image is exposed to the 2nd layer. Next, with 
a developer, while developing the 2nd layer after exposure, a part of 1st layer is dissolved, and width 
of face of the 1st layer is made smaller than the width of face of the 2nd layer. Thereby, the mask of 
the configuration where the undercut entered is formed of the 1st layer and 2nd layer which were 
patternized. 

[0005] Next, how to form the mask of the configuration where the undercut entered using the resist 
which has an image inverting function is explained briefly. By this approach, the resist layer which 
consists of a resist which has an image inverting function is first formed on a substrate. Although the 
resist which has an image inverting function is a positive resist, it is a resist from which the part 
which became fusibility to the developer by exposure changes to insolubility to a developer by being 
heated. Next, a predetermined pattern image is exposed to a resist layer. Next, a resist layer is heated, 
and the part which became fusibility to the developer by exposure is changed so that it may become ' 
insolubility to a developer. Next, parts other than the part which exposed the whole surface of a 
resist layer and was exposed among resist layers at the time of the first exposure are made to become 
fusibility to a developer. Next, a resist layer is developed. Thereby, only the part exposed among 
resist layers at the time of the first exposure remains. This part serves as a mask of the configuration 
where the undercut entered. 

[0006] Next, how to form the mask of the configuration where the undercut entered using the micro 
groove is explained briefly. A micro groove means the phenomenon in which the width of face by 
the side of a pars basilaris ossis occipitalis becomes smaller than the width of face by the side of the 
upper part, in a patternizing resist layer. By this approach, the resist layer containing the acid 
generator which generates the acid which serves as fusibility to a developer by exposure is first 
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formed on a substrate. Next, a predetermined pattern image is exposed to a resist layer. Next, a resist 
layer is heated and the acid generated by exposure is made to segregate in a resist layer in the 
direction near a substrate. Next, a resist layer is developed. The patternizing resist layer which the 
micro groove produced is formed by this, and this patternizing resist layer serves as a mask of the 
configuration where the undercut entered. 

[0007] Next, with reference to drawing 30 thru/or drawing 33 , how to form a patternizing thin film 
by the etching method is explained using the mask of the configuration where the undercut entered. 
By this approach, first, as shown in drawing 30 , the patterning-ed film 302 is formed on a substrate 
301. Next, as shown in drawing 3 1 , the mask 303 of the configuration where the undercut entered 
on the patterning-ed film 302 is formed. Next, as shown in drawing 32 , using a mask 303, by dry 
etching, for example, ion milling, the patterning-ed film 302 is etched selectively and the 
patternizing thin film 304 of a desired configuration is formed. Next, a mask 303 is exfoliated as 
shown in drawing 33 . 

[0008] Next, with reference to drawing 34 thru/or drawing 38 , how to form a patternizing thin film 
by the using [ together ] method is explained using the mask of the configuration where the undercut 
entered. By this approach, first, as shown in drawing 34 , the 1st patterning-ed film 312 is formed on 
a substrate 311. Next, as shown in drawing 35 , the mask 313 of the configuration where the 
undercut entered on the 1st patterning-ed film 3 12 is formed. Next, as shown in drawing 36 , using a 
mask 3 13, by dry etching, for example, ion milling, the 1st patterning-ed film 3 12 is etched 
selectively, and the 1st patternizing thin film 314 of a desired configuration is formed. Next, as 
shown in drawing 37 , the 2nd patterning-ed film 316 is formed by sputtering the whole surface on a 
substrate 311 and a mask 313. Next, a mask 313 is exfoliated as shown in drawing 38 . Thereby, the 
2nd patternizing thin film 3 1 8 of a desired configuration is obtained. According to the using 
[ together ] method, on a substrate 31 1, the 1st patternizing thin film 314 and the 2nd patternizing 
thin film 318 can be formed so that it may continue mutually. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, when a patternizing thin film was formed by 
the etching method or the using [ together ] method using the mask of the configuration where the 
undercut entered, there were the following troubles. 

[0010] By the etching method, as shown in drawing 32 , in case the patterning-ed film 302 is 
selectively etched using a mask 303, the matter which constitutes the patterning-ed film 302 is 
etched, and dissociates from the patterning-ed film 302. And on the patternizing thin film [ in / in 
this matter / the perimeter of the pars basilaris ossis occipitalis of a mask 303 ] 304, the reattachment 
is carried out and the reattachment film 305 is formed. After exfoliating a mask 303 as shown in 
drawing 33 if such reattachment film 305 is formed, weld flash may arise on the patternizing thin 
film 304 with the reattachment film 305. This weld flash serves as a defect of the patternizing thin 
film 304, reduces the yield of products, such as a micro device containing the patternizing thin film 
304, or makes lead time of manufacture of a product increase. In addition, a micro device means the 
small device manufactured using thin film coating technology. There are a sensor, an actuator, etc. 
using a semiconductor device, the thin film magnetic head, and a thin film as an example of a micro 
device. 

[001 1] Moreover, by the using [ together ] method, as shown in drawing 36 , in case the 1st 
patterning-ed film 312 is selectively etched using a mask 3 13, the matter which constitutes the 1st 
patterning-ed film 312 is etched, and dissociates from the 1st patterning-ed film 312. And on the 1st 
patternizing thin film [ in / in this matter / the perimeter of the pars basilaris ossis occipitalis of a 
mask 313 ] 314, the reattachment is carried out and the reattachment film 315 is formed. 
Furthermore, as shown in drawing 37 , in case the 2nd patterning-ed film 316 is formed by 
sputtering, the matter for forming this 2nd patterning-ed film 316 adheres also the perimeter of the 
pars basilaris ossis occipitalis of a mask 313, or on a surroundings lump and the 1st patternizing thin 
film 314, and the adhesion film 317 is formed. After exfoliating a mask 313 as shown in drawin g 38 
if such reattachment film 315 and the adhesion film 317 are formed, weld flash may arise on the 1st 
patternizing thin film 314 with the reattachment film 315 and the adhesion film 317. This weld flash 
serves as a defect of the 1st patternizing thin film 314, reduces the yield of products, such as a micro 
device containing the 1st patternizing thin film 314, or makes lead time of manufacture of a product 
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increase. 

[0012] Thus, by the conventional approach of forming a patternizing thin film by the etching method 
or the using [ together ] method, there was a trouble that the defect of a patternizing thin film may 
occur, using the mask of the configuration where the undercut entered. 

[0013] This invention was made in view of this trouble, and the object is in offering the patternizing 
thin film formation approach which made it possible to form a patternizing thin film, and the 
manufacture approach of a micro device using the mask of the configuration where the undercut 
entered, without generating a defect. 
[0014] 

[Means for Solving the Problem] The process which the 1st patternizing thin film formation 
approach of this invention is the approach of forming a patternizing thin film using the mask of the 
configuration where the undercut entered, and forms the patterning-ed film on a substrate, The 
process which forms the exfoliation film which patterning is simultaneously carried out in case 
patterning of the patterning-ed film is carried out to behind, and exfoliates eventually on the 
patterning-ed film, It has the process which forms the mask with which the undercut entered on the 
exfoliation film, the process which etches the exfoliation film and the patterning-ed film selectively, 
and forms a patternizing thin film with the patterning-ed film using a mask, and the process which 
exfoliates a mask and the exfoliation film. 

[0015] By the 1st patternizing thin film formation approach of this invention, the exfoliation film is 
formed on the patterning-ed film, and the mask with which the undercut entered on this exfoliation 
film is formed. Therefore, in case the exfoliation film and the patterning-ed film are selectively 
etched using a mask, the reattachment film which consists of matter which constitutes the patterning- 
ed film is formed on the exfoliation film in the perimeter of the pars basilaris ossis occipitalis of a 
mask. The reattachment film is removed with the exfoliation film. 

[0016] In the 1st patternizing thin film formation approach of this invention, the exfoliation film may 
be formed with resin. 

[0017] The process which the 2nd patternizing thin film formation approach of this invention is the 
approach of forming a patternizing thin film using the mask of the configuration where the undercut 
entered, and forms the 1st patterning-ed film on a substrate, The process which forms the exfoliation 
film which patterning is simultaneously carried out in case patterning of the 1st patterning-ed film is 
carried out to behind, and exfoliates eventually on the 1st patterning-ed film, The exfoliation film 
and the 1st patterning-ed film are selectively etched using the process which forms the mask with 
which the undercut entered on the exfoliation film, and a mask. The process which forms the 1st 
patternizing thin film with the 1st patterning-ed film, It has the process which forms the 2nd 
patteming-ed film the whole surface on a substrate and a mask, and forms the 2nd patternizing thin 
film with the 2nd patterning-ed film on a substrate, and the process which exfoliates a mask and the 
exfoliation film. 

[0018] By the 2nd patternizing thin film formation approach of this invention, the exfoliation film is 
formed on the 1st patteming-ed film, and the mask with which the undercut entered on this 
exfoliation film is formed. Therefore, in case the exfoliation film and the 1st patterning-ed film are 
selectively etched using a mask, the reattachment film which consists of matter which constitutes the 
1st patterning-ed film is formed on the exfoliation film in the perimeter of the pars basilaris ossis 
occipitalis of a mask. Moreover, in case the 2nd patteming-ed film is formed the whole surface on a 
substrate and a mask, the matter for forming the 2nd patteming-ed film turns to the perimeter of the 
pars basilaris ossis occipitalis of a mask, and the adhesion film is formed on the exfoliation film in 
the perimeter of the pars basilaris ossis occipitalis of a mask. The reattachment film and the adhesion 
film are removed with the exfoliation film. 

[0019] In the 2nd patternizing thin film formation approach of this invention, the exfoliation film 
may be formed with resin. 

[0020] In the approach of manufacturing the micro device with which the manufacture approach of 
the micro device of this invention contains one or more patternizing thin films, a patternizing thin 
film is formed by the 1st [ of this invention ], or 2nd patternizing thin film formation approach. 
[0021] In the manufacture approach of the micro device of this invention, a micro device may be the 
thin film magnetic head. In this case, a patternizing thin film may be a magneto-resistive effect 
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component. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. Introduction and the patternizing thin film formation approach 
concerning the gestalt of 1 operation of this invention are explained. Drawing 1 thru/or drawing 6 are 
the sectional views showing each process in the patternizing thin film formation approach 
concerning the gestalt of this operation. Below, the case where the 1st patternizing thin film and the 
2nd patternizing thin film are formed using the using [ together ] method is explained. Moreover, in 
below, the 1st patternizing thin film shall be the magneto-resistive effect component of the 
reproducing head in the thin film magnetic head as an example, and the 2nd patternizing thin film 
shall be a bias field impression layer which impresses a bias field to this magneto-resistive effect 
component. A magneto-resistive effect component is for example, a spin bulb mold GMR 
component. A bias field impression layer is for example, a hard magnetism layer (hard magnet). 
[0023] By the patternizing thin film formation approach concerning the gestalt of this operation, 
first, as shown in drawing 1 , the 1st patterning-ed film 102 is formed by sputtering on the substrates 
101, such as an insulating layer. 

[0024] Next, as shown in drawing 2 , on the 1st patterning-ed film 102, in case patterning of the 1st 
patteming-ed film 102 is carried out to behind, patterning is carried out simultaneously, and the 
exfoliation film 103 which exfoliates eventually is formed. It does not dissolve in the solvent 
currently used for the resist for forming the mask 104 mentioned later as an ingredient of the 
exfoliation film 103, and does not expose in the light for the exposure for forming a mask 104, and 
the ingredient which exfoliates easily from the 1st patteming-ed film 102 is used. As an ingredient of 
the exfoliation film 103, resin is used, for example. The exfoliation film 103 is used for coaters, such 
as a spin coater, applies resin on the 1st patterning-ed film 102, and is formed by heat-treating this 
resin (baking). 

[0025] As resin used as an ingredient of the exfoliation film 103, the derivative of the poly ape 
phone polymer or the derivative of a maleimide vinyl copolymer is used, for example. The chemical 
formula of the derivative of the poly ape phone polymer is shown below. 
[0026] 
[Formula 1] 



[0027] Moreover, the chemical formula of the derivative of a maleimide vinyl copolymer is shown 
below. 



[0029] Next, as shown in drawing 3 , the mask 104 with which the undercut entered on the 
exfoliation film 103 is formed. The configuration of the mask 104 seen from the top-face side is 
equivalent to the configuration of the 1st patternizing thin film which should be formed. The 
formation approach of a mask 104 is explained in detail later. 

[0030] Next, as shown in drawing 4 , using a mask 104, by dry etching, for example, ion milling, the 
exfoliation film 103 and the 1st patterning-ed film 102 are etched selectively, and patterning of the 
exfoliation film 103 and the 1st patterning-ed film 102 is simultaneously carried out to a desired 
configuration. The 1st patternizing thin film 105 is formed with the 1st patterning-ed film 102 by 
which patterning was carried out. 

[0031] In case the exfoliation film 103 and the 1st patterning-ed film 102 are selectively etched using 
a mask 104, the matter which constitutes the 1st patterning-ed film 102 is etched, and dissociates 
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from the 1st patterning-ed film 102. And this matter carries out the reattachment on the exfoliation 
film 103 in the perimeter of the side attachment wall of a mask 104, and the pars basilaris ossis 
occipitalis of a mask 104, and the reattachment film 106 is formed. 

[0032] Next, as shown in drawing 5 , the 2nd patterning-ed film 107 and the 3rd patterning-ed film 
108 are formed in order by sputtering the whole surface on a substrate 101 and a mask 104. At this 
time, the matter for forming the matter for forming the 2nd patterning-ed film 107 and the 3rd 
patterning-ed film 108 adheres also to the perimeter of the pars basilaris ossis occipitalis of a mask 
104, or on a surroundings lump, the exfoliation film 103, or the reattachment film 106, and the 
adhesion film 109 is formed. 

[0033] Next, as shown in drawing 6 , a mask 104 and the exfoliation film 103 are exfoliated with an 
organic solvent etc. Thereby, the 2nd pattemizing thin film 1 10 of a desired configuration is formed 
with the 2nd patterning-ed film 107 which remained, and the 3rd pattemizing thin film 1 1 1 of a 
desired configuration is formed with the 3rd patterning-ed film 108 which remained. By exfoliating a 
mask 104 and the exfoliation film 103, the reattachment film 106 and the adhesion film 109 which 
were formed on the exfoliation film 103 are removed with the exfoliation film 103. 
[0034] In the example shown in drawing 6 , the 1st pattemizing thin film 105 is a magneto-resistive 
effect component, and the 2nd pattemizing thin film 1 10 is a bias field impression layer. Moreover, 
the 3rd pattemizing thin film 1 1 1 is a lead layer for passing the current for signal detection to a 
magneto-resistive effect component. If it uses for the using [ together ] method as shown in drawing 
1 thru/or drawing 6 , a bias field impression layer (2nd pattemizing thin film 1 10) and a lead layer 
(3rd pattemizing thin film 111) can be arranged so that the both-sides section of a magneto-resistive 
effect component (1st pattemizing thin film 105) may be adjoined at accuracy. Such structure is 
called contiguity junction structure. 

[0035] In addition, although the above explanation explained the case where the 1st pattemizing thin 
film 105 and the 2nd pattemizing thin film 1 10 were formed using the using [ together ] method, the 
pattemizing thin film formation approach concerning the gestalt of this operation can be applied also 
when forming a pattemizing thin film only using the etching method. What is necessary is just to 
exfoliate a mask 104 and the exfoliation film 103 with an organic solvent etc. from the condition 
shown in drawing 4 , in forming a pattemizing thin film only using the etching method. In this case, 
the 1st patterning-ed film 102 is equivalent to the patterning-ed film in this invention, and the 1st 
pattemizing thin film 105 is equivalent to the pattemizing thin film in this invention. Thus, when 
forming a pattemizing thin film only using the etching method, the reattachment film 106 currently 
formed on the exfoliation film 103 is removed with the exfoliation film 103. 

[0036] As explained above, with the gestalt of this operation, the exfoliation film 103 is formed on 
the 1st patterning-ed film 102, and the mask 104 with which the undercut entered on this exfoliation 
film 103 is formed. In case the 1st patterning-ed film 102 is selectively etched using a mask 104, the 
reattachment film 106 which consists of matter which constitutes the 1st patterning-ed film 102 is 
formed on the exfoliation film 103 in the perimeter of the pars basilaris ossis occipitalis of a mask 
104. Moreover, in case the 2nd and 3rd patterning-ed film 107,108 is formed the whole surface on a 
substrate 101 and a mask 104, the matter for forming the patterning-ed film 107,108 turns to the 
perimeter of the pars basilaris ossis occipitalis of a mask 104, and the adhesion film 109 is formed on 
the exfoliation film 103 in the perimeter of the pars basilaris ossis occipitalis of a mask 104. The 
reattachment film 106 and the adhesion film 109 are removed with the exfoliation film 103. 
Therefore, weld flash arises on the 1st pattemizing thin film 105 neither with the reattachment film 
106 nor the adhesion film 109. 

[0037] Thus, according to the gestalt of this operation, it becomes possible to form the pattemizing 
thin film 105,1 10,1 1 1 using the mask 104 of the configuration where the undercut entered, without 
generating a defect. Moreover, the yield of products, such as a micro device containing the 
pattemizing thin film 105,1 10,1 1 1, is raised by this, and it becomes possible to shorten the lead time 
of manufacture of a product. 

[0038] Hereafter, three examples of the formation approach of a mask 104 that the undercut in the 
gestalt of this operation entered are explained. 

[0039] With reference to introduction, drawing 7 , or drawing 10 , how to form the mask 104 of the 
configuration where the undercut entered using the micro groove is explained. By this approach, 
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first, as shown in drawing 7 , the resist layer 121 of the positive type containing the acid generator 
which generates the acid which serves as fusibility to a developer by exposure is formed on stratum 
disjunctum 103. As an ingredient of the resist layer 121, the various resist ingredients shown in JP,8- 
691 1 1, A can be used, for example. Next, as shown in drawing 8 , a predetermined pattern image is 
exposed to the resist layer 121 using a mask 122 so that parts other than the part corresponding to the 
mask 104 which it is going to form among the resist layers 121 may be exposed. Next, the resist 
layer 121 is heated and the acid generated by exposure is made to segregate in the resist layer 121 in 
the direction near a substrate 101, as shown in drawing 9 . Next, as shown in drawing 10 , the resist 
layer 121 is developed. Patternizing resist layer 121 A which the micro groove produced is formed by 
this, and this patternizing resist layer 121 A becomes the mask 104 of the configuration where the 
undercut entered. 

[0040] Next, with reference to drawing 1 1 thru/or drawing 14 , how to form the mask 104 of the 
configuration where the undercut entered using the two-layer resist is explained. By this approach, 
first, as shown in drawing 1 1 , the 1st layer 131 which consists of an ingredient dissolved by the 
developer is formed on stratum disjunctum 103. As an ingredient of the 1st layer 131, the poly 
methyl glutar imide by which poly methyl glutar imide or a color was added is used, for example. 
The 1st layer 131 is formed by heat-treating this, after applying the ingredient used for the 1st layer 
131 on stratum disjunctum 103. Next, as shown in drawing 12 , the 2nd layer 132 which consists of a 
positive resist is formed on the 1st layer 131. The 2nd layer 132 is formed by heat-treating this, after 
applying the resist used for the 2nd layer 132 on the 1st layer 131. Next, as shown in drawing 13 , a 
predetermined pattern image is exposed to the 2nd layer 132 using a mask 133 so that parts other 
than the part corresponding to the mask 104 which it is going to form among the 2nd layer 132 may 
be exposed. Next, as shown in drawing 14 , with a developer, while developing the 2nd layer 132 
after exposure, a part of 1st layer 131 is dissolved, and 1st patternized layer 131 A and 2nd 
pattemized layer 132 A are formed. The width of face of 1st patternized layer 131 A is smaller than 
the width of face of 2nd patternized layer 132 A. The mask 104 of the configuration where the 
undercut entered is formed of this 1st layer 131 A and 2nd layer 132 A that were patternized. 
[0041] Next, as shown in drawing 15 thru/or drawing 19 , how to form the mask 104 of the 
configuration where the undercut entered using the resist which has an image inverting function is 
explained. By this approach, first, as shown in drawing 15 , the resist layer 141 which consists of a 
resist which has an image inverting function is formed on stratum disjunctum 103. Although the 
resist which has this image inverting function is a positive resist, it is a resist from which the part 
which became fusibility to the developer by exposure changes to insolubility to a developer by being 
heated. As an ingredient of the resist layer 141, the various resist ingredients shown in JP,9-96909,A 
can be used, for example. Next, as shown in drawing 16 , a predetermined pattern image is exposed 
to the resist layer 141 using a mask 104 so that only partial 141 A corresponding to the mask 104 
which it is going to form among the resist layers 141 may be exposed. Next, as shown in drawing 
17 , the resist layer 141 is heated, and partial 141 A which became fusibility to the developer by 
exposure is changed so that it may become insolubility to a developer. Next, parts other than partial 
141 A which exposed the whole surface of the resist layer 141 and was exposed among the resist 
layers 141 at the time of the first exposure are made to become fusibility to a developer, as shown in 
drawing 18 . Next, as shown in drawing 19 , the resist layer 141 is developed. Thereby, only partial 
141 A exposed among the resist layers 141 at the time of the first exposure remains. This partial 
141 A becomes the mask 104 of the configuration where the undercut entered. 
[0042] Next, with reference to drawing 20 thru/or drawing 25 , the example which applied the 
patternizing thin film formation approach concerning the gestalt of this operation to the manufacture 
approach of the thin film magnetic head as an example of a micro device is explained. Here, the 
example of the thin film magnetic head containing the reproducing head which used the GMR 
component of a spin bulb mold is given. In drawing 20 thru/or drawing 25 , (a) shows a cross section 
vertical to an air bearing side, and (b) shows the cross section parallel to the air bearing side of a 
magnetic pole part. 

[0043] By the manufacture approach of the thin film magnetic head in this example, first, as shown 
in drawing 20 , the insulating layer 2 which consists of insulating materials, such as an alumina 
(aluminum 203), is formed by the sputtering method etc. at the thickness of 1-5 micrometers on the 
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substrate 1 which consists of ceramic ingredients, such as ARUTIKKU (aluminum 203, TiC). Next, 
the lower shielding layer 3 for the reproducing heads which consists of magnetic materials, such as a 
permalloy (NiFe), is formed by the sputtering method or the galvanizing method on an insulating 
layer 2 at the thickness of about 3 micrometers. 

[0044] Next, the lower shielding gap film 4 which consists of insulating materials, such as an 
alumina, is formed by the sputtering method etc. on the lower shielding layer 3 at the thickness of 
10-200nm. Next, the GMR component 5 for playback, the bias field impression layer which is not 
illustrated, and the lead layer 6 are formed in the thickness of dozens of nm on the lower shielding 
gap film 4 using the patternizing thin film formation approach concerning the gestalt of this 
operation, respectively. Here, the GMR component 5 corresponds to the 1st patternizing thin film 
105 in the gestalt of this operation, a bias field impression layer corresponds to the 2nd patternizing 
thin film 1 10 in the gestalt of this operation, and the lead layer 6 corresponds to the 3rd patternizing 
thin film 1 1 1 in the gestalt of this operation. Therefore, the physical relationship of the GMR 
component 5, a bias field impression layer, and the lead layer 6 is the same as the physical 
relationship of the 1st patternizing thin film 105 shown in drawing 6 , the 2nd patternizing thin film 
1 10, and the 3rd patternizing thin film 111. Moreover, the formation approach of the GMR 
component 5, a bias field impression layer, and the lead layer 6 is as having explained with reference 
to drawing 1 thru/or drawing 6 . 

[0045] Next, the up shielding gap film 7 which consists of insulating materials, such as an alumina, 
is formed by the sputtering method etc. on the lower shielding gap film 4 and the GMR component 5 
at the thickness of 10-200nm. 

[0046] Next, on the up shielding gap film 7, it consists of a magnetic material and the lower [ an up 
shielding layer-cum-] magnetic pole layer (it is hereafter described as a lower magnetic pole layer.) 8 
used to the both sides of the reproducing head and a recording head is formed at the thickness of 3-4 
micrometers. In addition, the magnetic materials used for the lower magnetic pole layer 8 are soft 
magnetic materials, such as NiFe, CoFe, CoFeNi, and FeN. The lower magnetic pole layer 8 is 
formed by the sputtering method or the galvanizing method. 

[0047] In addition, an up shielding layer, the detached core which consists of non-magnetic 
materials, such as an alumina formed by the sputtering method etc. on this up shielding layer, and the 
lower magnetic layer formed on this detached core may be prepared instead of the lower magnetic 
pole layer 8. 

[0048] Next, as shown in drawing 21 , the record gap layer 9 which consists of insulating materials, 
such as an alumina, is formed by the sputtering method etc. on the lower magnetic pole layer 8 at the 
thickness of 50-300nm. Next, for magnetic-path formation, in a part for the core of the thin film coil 
mentioned later, the record gap layer 9 is etched selectively and contact hole 9a is formed. 
[0049] Next, the 1st layer part 10 of the thin film coil which consists of copper (Cu) is formed on the 
record gap layer 9 at the thickness of 2-3 micrometers. In addition, in drawing 21 (a), sign 10a 
expresses the connection connected to the 2nd layer part 15 of the thin film coil later mentioned 
among the 1st layer parts 10. The 1st layer part 10 is wound around the perimeter of contact hole 9a. 
[0050] Next, as shown in drawing 22 , the insulating layer 1 1 which consists of an organic insulating 
material which has a fluidity at the time of heating [ photoresist ] is formed in a predetermined 
pattern so that the 1st layer part 10 of a thin film coil and the record gap layer 9 of the circumference 
of it may be covered. Next, in order to make the front face of an insulating layer 1 1 flat, it heat-treats 
at predetermined temperature. By this heat treatment, each edge part of the periphery of an insulating 
layer 1 1 and inner circumference serves as the slant- face roundish [ wore ]. 

[0051] Next, in the field applied to the air bearing side 20 side from a part for the slant surface part 
by the side of the air bearing side 20 later mentioned of the insulating layers 1 1 (left-hand side in 
dmwin&j22 (a)), width-of-recording-track convention layer 12a of the up magnetic pole layer 12 is 
formed with the magnetic material for recording heads on the record gap layer 9 and an insulating 
layer 11. The up magnetic pole layer 12 consists of this width-of-recording-track convention layer 
12a, and joining segment layer 12b and yoke partial layer 12c which are mentioned later. Width-of- 
recording-track convention layer 12a is formed for example, by the galvanizing method. 
[0052] Width-of-recording-track convention layer 12a is formed on the record gap layer 9, and has 
the point 12al used as the magnetic pole part of the up magnetic pole layer 12, and the connection 
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12a2 which is formed in the top for a by the side of the air bearing side 20 of an insulating layer 1 1 
slant surface part, and is connected to yoke partial layer 12c. The width of face of a point 12al is 
equal to recording track width of face. That is, the point 12al has specified recording track width of 
face. The width of face of a connection 1 2a2 is larger than the width of face of a point 1 2al . 
[0053] In case width-of-recording-track convention layer 12a is formed, while forming 
simultaneously joining segment layer 12b which consists of a magnetic material on contact hole 9a, 
the connection layer 13 which consists of a magnetic material is formed on connection 10a. Joining 
segment layer 12b constitutes the part magnetically connected with the lower magnetic pole layer 8 
among the up magnetic pole layers 12. 

[0054] Next, in the circumference of width-of-recording-track convention layer 12a, at least the part 
by the side of the record gap layer 9 in the magnetic pole parts of the record gap layer 9 and the 
lower magnetic pole layer 8 is etched by using width-of-recording-track convention layer 12a as a 
mask. Reactive ion etching is used for etching of the record gap layer 9, and ion milling is used for 
etching of the lower magnetic pole layer 8. As shown in drawing 22 (b), the structure where some 
[ at least ] each side attachment walls of the magnetic pole parts of the magnetic pole part (point 
12al of width-of-recording-track convention layer 12a) of the up magnetic pole layer 12, the record 
gap layer 9, and the lower magnetic pole layer 8 were formed vertically in self align is called trim 
(Trim) structure. 

[0055] Next, as shown in drawing 23 , the insulating layer 14 which becomes the whole from 
inorganic insulating materials, such as an alumina, is formed in the thickness of 3-4 micrometers. 
Next, for example, by chemical machinery polish, it grinds and flattening of this insulating layer 14 
is carried out until it reaches the front face of width-of-recording-track convention layer 12a, joining 
segment layer 12b, and the connection layer 13. 

[0056] Next, as shown in drawing 24 , the 2nd layer part 15 of the thin film coil which consists of 
copper (Cu) is formed on the insulating layer 14 by which flattening was carried out at the thickness 
of 2-3 micrometers. In addition, in drawing 24 (a), sign 15a expresses the connection connected to 
connection 10a of the 1st layer part 10 of a thin film coil through the connection layer 13 among the 
2nd layer parts 15. The 2nd layer part 15 is wound around the perimeter of joining segment layer 
12b. 

[0057] Next, the insulating layer 16 which consists of an organic insulating material which has a 
fluidity at the time of heating [ photoresist ] is formed in a predetermined pattern so that the 2nd 
layer part 15 of a thin film coil and the insulating layer 14 of the circumference of it may be covered. 
Next, in order to make the front face of an insulating layer 16 flat, it heat-treats at predetermined 
temperature. By this heat treatment, each edge part of the periphery of an insulating layer 16 and 
inner circumference serves as the slant-face roundish [ wore ]. 

[0058] Next, as shown in drawing 25 , yoke partial layer 12c which constitutes the yoke part of the 
up magnetic pole layer 12 is formed with the magnetic material for recording heads, such as a 
permalloy, on width-of-recording-track convention layer 12a, insulating layers 14 and 16, and 
joining segment layer 12b. The edge by the side of the air bearing side 20 of yoke partial layer 12c is 
arranged in the location distant from the air bearing side 20. Moreover, yoke partial layer 12c is 
connected to the lower magnetic pole layer 8 through joining segment layer 12b. 
[0059] Next, the overcoat layer 17 which consists of an alumina is formed so that the whole may be 
covered. Finally the slider containing above-mentioned each class is machined, the air bearing side 
20 of the thin film magnetic head containing a recording head and the reproducing head is formed, 
and the thin film magnetic head is completed. 

[0060] Thus, the thin film magnetic head manufactured is equipped with the medium opposed face 
(air bearing side 20), the reproducing head, and the recording head (induction type electromagnetism 
sensing element) which counter a record medium. The reproducing head has the lower shielding 
layer 3 and up shielding layer (lower magnetic pole layer 8) for shielding the GMR component 5 and 
the GMR component 5 arranged so that the part by the side of the air bearing side 20 may counter on 
both sides of the GMR component 5. 

[0061] The lower magnetic pole layer 8 and the up magnetic pole layer 12 which contain at least one 
layer including the magnetic pole part which the recording head of each other is connected 
magnetically and counters the air bearing side 20 side mutually, respectively, It has the record gap 
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layer 9 prepared between the magnetic pole part of this lower magnetic pole layer 8, and the 
magnetic pole part of the up magnetic pole layer 12, and the thin film coils 10 and 15 with which the 
part [ at least ] was arranged in the condition of having insulated to these between the lower 
magnetic pole layer 8 and the up magnetic pole layer 12. In the thin film magnetic head concerning 
the gestalt of this operation, as shown in drawing 25 (a), the die length from the air bearing side 20 to 
the edge by the side of the air bearing side 20 of an insulating layer 1 1 serves as the throat height 
TH. In addition, throat height means the die length (height) from the edge by the side of an air 
bearing side of the part which two magnetic pole layers counter through a record gap layer to the 
edge of an opposite hand. 

[0062] Hereafter, the head gimbal assembly and hard disk drive unit with which the thin film 
magnetic head in the gestalt of this operation is applied are explained. First, with reference to 
drawing 26 , the slider 210 contained in a head gimbal assembly is explained. In a hard disk drive 
unit, a slider 210 is arranged so that the hard disk which is the disc-like record medium by which 
revolution actuation is carried out may be countered. This slider 210 is equipped with the base 21 1 
which mainly consists of the substrate 1 and the overcoat layer 17 in drawing 25 . The base 21 1 is 
making the shape of a sixth [ about ] page bodily shape. The whole surface of the sixth page of a 
base 211 counters a hard disk. The rail section 212 from which a front face turns into an air bearing 
side is formed in this whole surface. The taper section or the step section is formed near the edge by 
the side of the air inflow of the rail section 2 1 2 (edge of the upper right in drawing 26 ). If a hard 
disk rotates in the direction of z in drawing 26 , it will flow from the taper section or the step section, 
and lift will arise down the direction of y in drawing 26 in a slider 210 by the airstream which passes 
through between a hard disk and sliders 210. A slider 210 surfaces from the front face of a hard disk 
according to this lift. In addition, x directions in drawing 26 are the truck crossing directions of a 
hard disk. Near the edge by the side of air runoff of a slider 210 (edge of the lower left in drawing 
26 ), the thin film magnetic head 100 in the gestalt of this operation is formed. 
[0063] Next, with reference to drawing 27 , the head gimbal assembly 220 in the gestalt of this 
operation is explained. The head gimbal assembly 220 is equipped with the slider 210 and the 
suspension 221 which supports this slider 210 elastically. While being prepared in the load beam 222 
of the shape of flat spring formed with stainless steel, and the end section of this load beam 222, a 
slider 210 is joined, and the suspension 221 has FUREKUSHA 223 which gives a moderate degree 
of freedom to a slider 210, and the base plate 224 prepared in the other end of the load beam 222. A 
base plate 224 is attached in the arm 230 of the actuator for moving a slider 210 in the truck crossing 
direction x of a hard disk 300. The actuator has the arm 230 and the voice coil motor which drives 
this arm 230. In FUREKUSHA 223, the gimbal section for keeping the position of a slider 210 
constant is prepared in the part in which a slider 210 is attached. 

[0064] The head gimbal assembly 220 is attached in the arm 230 of an actuator. What attached the 
head gimbal assembly 220 is called a head arm assembly to one arm 230. Moreover, what attached 
the head gimbal assembly 220 in each arm of the carriage which has two or more arms is called a 
head stack assembly. 

[0065] Drawing 27 shows an example of a head arm assembly. The head gimbal assembly 220 is 
attached in the end section of an arm 230 in this head arm assembly. The coil 23 1 which becomes 
some voice coil motors is attached in the other end of an arm 230. The bearing 233 attached in the 
shaft 234 for supporting an arm 230, enabling free rotation is formed in the pars intermedia of an 
arm 230. 

[0066] Next, with reference to drawing 28 and drawing 29 , the hard disk drive unit in an example of 
a head stack assembly and the gestalt of this operation is explained. The explanatory view in which 
drawing 28 shows the important section of a hard disk drive unit, and drawing 29 are the top views 
of a hard disk drive unit. The head stack assembly 250 has the carriage 251 which has two or more 
arms 252. It is attached in two or more arms 252 so that two or more head gimbal assemblies 220 
may open spacing mutually and may be perpendicularly located in a line. In carriage 251, the coil 
253 which becomes some voice coil motors is attached in the opposite hand in the arm 252. The 
head stack assembly 250 is built into a hard disk drive unit. The hard disk drive unit has the hard 
disk 262 of two or more sheets attached in the spindle motor 261 . Every hard disk 262, two sliders 
210 are arranged so that it may counter on both sides of a hard disk 262. Moreover, the voice coil 
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motor has the permanent magnet 263 arranged in the location which counters on both sides of the 
coil 253 of the head stack assembly 250. 

[0067] The head stack assembly 250 and actuator except a slider 210 are positioned to a hard disk 
262 while supporting a slider 210. 

[0068] In the hard disk drive unit in the gestalt of this operation, with an actuator, a slider 210 is 
moved in the truck crossing direction of a hard disk 262, and a slider 210 is positioned to a hard disk 
262. The thin film magnetic head contained in a slider 210 reproduces the information which records 
information on a hard disk 262 by the recording head, and is recorded on the hard disk 262 by the 
reproducing head. 

[0069] In addition, this invention is not limited to the gestalt of the above-mentioned 
implementation, but various modification is possible for it. For example, this invention is applicable 
also to the manufacture approach of micro devices other than the thin film magnetic head, such as a 
semiconductor device, a sensor which used the thin film, and an actuator. 
[0070] 

[Effect of the Invention] As explained above, by the patternizing thin film formation approach 
according to claim 1 to 4 or the manufacture approach of a micro device according to claim 5 to 7, 
the exfoliation film is formed on the patterning-ed film or the 1st patterning-ed film, and the mask 
with which the undercut entered on this exfoliation film is formed. In case the patterning-ed film or 
the 1st patterning-ed film is selectively etched using a mask, the reattachment film which consists of 
matter which constitutes the patterning-ed film or the 1st patterning-ed film is formed on the 
exfoliation film in the perimeter of the pars basilaris ossis occipitalis of a mask. Moreover, in case 
the 2nd patteming-ed film is formed the whole surface on a substrate and a mask, the matter for 
forming the 2nd patterning-ed film turns to the perimeter of the pars basilaris ossis occipitalis of a 
mask, and the adhesion film is formed on the exfoliation film in the perimeter of the pars basilaris 
ossis occipitalis of a mask. The reattachment film and the adhesion film are removed with the 
exfoliation film. Therefore, according to this invention, the effectiveness of becoming possible to 
form a patternizing thin film is done so using the mask of the configuration where the undercut 
entered, without generating a defect. 

[Translation done.] 



http ://www4. ipdl.ncipi .go jp/cgi-bin/tran_web_cgi_ejj e 1 1 /20/2006 



JP,20O2-363730,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one process in the patternizing thin film formation 

approach concerning the gestalt of 1 operation of this invention. 

[Drawin g 2] It is a sectional view for explaining the process following drawing 1 . 

[Drawing 3] It is a sectional view for explaining the process following drawing 2 . 

[Drawing 4] It is a sectional view for explaining the process following drawing 3 . 

[Drawing 5 ] It is a sectional view for explaining the process following drawing 4 . 

[Drawing 6] It is a sectional view for explaining the process following drawing 5 . 

[Drawing 7] It is the sectional view showing one process in the approach of forming the mask of the 

configuration where the undercut entered in the gestalt of 1 operation of this invention using the 

micro groove. 

[Drawin g 8] It is a sectional view for explaining the process following drawing 7 . 

[ Drawin g 9] It is a sectional view for explaining the process following drawing 8 . 

[Drawing 10] It is a sectional view for explaining the process following drawing 9 . 

[Drawing 11] It is the sectional view showing one process in the approach of forming the mask of 

the configuration where the undercut entered using the two-layer resist in the gestalt of 1 operation 

of this invention. 

{Drawing 12] It is a sectional view for explaining the process following drawing 1 1 . 

[Drawing 13] It is a sectional view for explaining the process following drawing 12 . 

[Drawing 14] It is a sectional view for explaining the process following drawing 13 . 

[Drawing 15] It is the sectional view showing one process in the approach of forming the mask of 

the configuration where the undercut entered using the resist which has an image inverting function 

in the gestalt of 1 operation of this invention. 

[Drawing 16] It is a sectional view for explaining the process following drawing 15 . 
[Drawing 17] It is a sectional view for explaining the process following drawing 16 . 
[Drawing 18] It is a sectional view for explaining the process following drawing 17 . 
[Drawing 19] It is a sectional view for explaining the process following drawing 18 . 
[Drawing 20] It is a sectional view for explaining the manufacture approach of the thin film 
magnetic head in the gestalt of 1 operation of this invention. 

[Drawing 21] It is a sectional view for explaining the process following drawing 20 . 

[Drawing 22] It is a sectional view for explaining the process following drawing 21 . 

[Drawing 23] It is a sectional view for explaining the process following drawing 22 . 

[Drawin g 24] It is a sectional view for explaining the process following drawing 23 . 

[Drawing 25] It is a sectional view for explaining the process following drawing 24 . 

[Drawing 26] It is the perspective view showing the slider contained in the head gimbal assembly in 

the gestalt of 1 operation of this invention. 

[Drawing 27] It is the perspective view showing a head arm assembly including the head gimbal 
assembly in the gestalt of 1 operation of this invention. 

[Drawing 28] It is the explanatory view showing the important section of the hard disk drive unit in 
the gestalt of 1 operation of this invention. 

[Drawing 29] It is the top view of the hard disk drive unit in the gestalt of 1 operation of this 
invention. 
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[ Drawing 30] It is the sectional view showing one process in the approach of forming a patternizing 

thin film by the etching method using the mask of the configuration where the undercut entered. 

[Drawing 31] It is a sectional view for explaining the process following drawing 30 . 

[ Drawing 32] It is a sectional view for explaining the process following drawing 31 . 

[Drawing 33] It is a sectional view for explaining the process following drawing 32 . 

[D rawing 34] It is the sectional view showing one process in the approach of forming a patternizing 

thin film by the using [ together ] method using the mask of the configuration where the undercut 

entered. 

[Drawing 35] It is a sectional view for explaining the process following drawing 34 . 
[Drawing 36] It is a sectional view for explaining the process following drawing 35 . 
[Drawin g 37] It is a sectional view for explaining the process following drawing 36 . 
[Drawing 38] It is a sectional view for explaining the process following drawing 37 . 
[Description of Notations] 

101 [ - A mask, 105 / -- The 1st patternizing thin film, 106 / -- The reattachment film, 107 / -- The 
2nd patterning-ed film 108 / - The 3rd patterning-ed film 109 / -- The adhesion film, 1 10 / - The 
2nd patternizing thin film, 1 1 1 / - 3rd patternizing thin film. ] - A substrate, 102 - The 1st 
patterning-ed film, 103 ~ The exfoliation film, 104 



[Translation done.] 
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?z astern i <Dm<D~-$izmM2'&x. mi<om<om 

><b5n/c^i<D@*5J:o'm2<D^&cJ:^-c > r>^- 
[0005] ^c^c. iii«JSig«DB*wr* u^* 

stor^Sttfc^fc-rsu^ bx$>z> 0 yctc. u^x 
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[0 00 6] ^(C, 70a^-^|ijffllt7>^ 
*JX hUCCfct^r. JS8IWJcr)»B^±ap»J©*I<fc0 fe/hS 

&wat^*^i'i?xhm*mtr* m yctc u^x io 
^i;/c/^->ifci/^x hn^^c^n, cam**- 

£ft£ 0 

[0 00 7];^ i3O^^L/03 3^1Ot 4 T 
*7 * h<DAofcff^<D^X££ffit,*-C, x^> 

*cc, S3 ltc^u/cfc^c, S/^-^>i/i3 0 2 

0±CC, 7>#-J7 v F©Ao«(D7X^3 0 3?: 
?f^-r^o S3 2&t^U/c<fc5K:, 7X^303 

^CiC, S3 3CC^U/c<fc5K:, "^X^ 3 0 3 ^IHJgt-r 
&o 30 
[0 00 8] ;XCC, S3 4ftl>bS3 8S:#ffgLT, T 

60 COjffittt, *-T, S3 4JC^b/cJ:^tC, T*fc 

3 1 i©ii^icDa^^-r.>^M3 1 

#CCC, H3 5CC7j*0fc<fcSK:, Il(Dj*A^^> 
^3 1 2<D_hSC, T>#-*Jv b<DAo/cff*t£CD-v>X 
^3 13^r^JS*rSo ^C, S3 eCC^U/Ccfc^^C, v 

WBI3 1 4*»fiS-T*. yctc, S3 7*c^0/t<=fc^c. 
Ti3 1 lfeJ:^7^^3 1 3©±©^i(C, 

■;>^ci:orf2 0iA^-->^i3 1 e*Bf&-? 

2>o 2tiC. S3 8K^L/c<fc^K:, 7^^3 13£rIHJii 

3 1 8#f#6n£ e etfB&Kcfctltf, Tifi3 1 1 <D± 

Si>cc*R-r£J:5K:Sil <£>^*-Wb«M3 1 4 
<t*2©^^->ft»lBI3 1 8 i*00E-rac£#-CS 

50 
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[0 00 9] 

[0010] S3 2CC^cL/Ccfc ; 5 

tC, *7^i73 0 3l:ffll^»M^-^>yi3 0 2^1 

x^>^ntaA^->^3 

02<fc0#8t'r& o fit, CO««*7X^3 0 3<D 
/S»©aH5C*5^-5^"^->^kWR3 0 4©±CCS«# 
l>riW#jB&3 0 5*S)&a3ti«. CCDcfc^ftW«M 
3 0 5^M$n^i, S3 SCC^L/tcfc^tC, -^X^ 
3 0 3£3W«il,ft:«K:, W«»ffll3 0 5CC<fcor. 

'<Utt. ^^->{fc*JB3 0 4CO^BtftO, 
itmm3 0 4^r^v>T^n^^^X^CD^p a nCD^iD 

[001 1 ] £/c, effflffi-rtt. S3 eic^u/cct^ 

^X^3 1 3»tf l©U;^-x>yi3 1 
2*atRWtCx^^>^-r^BR(C % *l©ftkK*--x> 
^13 1 2*«J6S-r*«JK*s, x^>^tit*l® 

fr^-->yj|3 1 2cfco^T^>o -e-ur, CCD^ 

H*WX^3 1 3CDiggB(Di^ffl5C*J^^mi<D^-^-> 
it^J®3 1 4©±6CW*»LTWtt«|R3 1 5jWgJiS3 
ft&o MtC, S3 7K^L/c<J;5K:, XJ*v*V>4ftC 
J;otI2(D»^-->^i3 1 
C(DS&2<D^*~x>^jg3 1 6 &mf&T Ztctb<D®l 
WW. 7X^3 1 3<DJSa5CDj^ffl^[pI*5^, 
*->{biffl^3 1 4 <Z>J:CC fetter, ftflS3 1 7# 
M^n^ 9 COcfc^ftW«#K3 1 5*5cfcCm«B3 
1 7*sjBJGd63ti*i, S3 8tC^0/cJ:^CC, 7X^3 

i 3*mmi>tcmc. ?mmm3 i 5*5j:^ft#M3 i 

7tcJ:^r, ^ l (D^N*^->fb«M3 l 4©_hcc^«;3&s 

3 1 4<Z)^RI<hftO, »10^"^->{b««3 1 4*^ 
^ ^ n ^ X^(D^ D a p<D^ 0 ^:{£T ^ if /c 0 % 

[00 12] CO^^JC, 7>^^OA^/« 
©^x**HH>T. x^>ys$/cttt«J:or 

[0013] *«Wtt^*W«^C«*"CftStl/cfc 
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C0014] 

[0015] *^©»l <Z^^->ffc«JB^^-C 
^M£ilfR^C:n ^^T^I&CC, a^dr-->^J« 

[ooi6] *zm<DW i <D'*z->immm$umtc 
&^x. mimmummcjz^xm^tix^xhJziK 
[0017] *$m<Dm2 <d^z- ><mmmj&j?& 

-^<mm&&f&Tz>j?mxiib*z>x, raso-Bcan© 30 

<D±<D±mtcm2<Dm^z-~i't/m&nmLx. rm 
<D±icm2<Dm^z-~^ifmi<cjz~>xm2<D^2-> 40 

[0018] #mi<Dm2<Ds*$~>immmi8 l j?mx 

tt^<^-->^B|«:aiJ?flejK:xy^>yrSBRtc, 01 
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[0019] *m%<»m2<Drtz~>imm&mjmK. 

[0 02 0 ] *»70af^>fX(DSim 

i j£ll<d^ ^ - x v 4wtj*47s 

CDX<h*> 0 

[0 02 1 ] t*«CE)7^ ^n^v x<D«jfi*afc*j 
[0 02 2] 

rsiffi*#jBor»iffltctt9ar*. te#>&c. 
m^<mmm^^->itmmmmirmc^>x^m 

[0 02 3] *^©»«CC«S^-«^- Wfc»J«JBflE* 
[0 0 2 4] ^C^C, 0 2SC^Lfc<J:5fc:. m©«'** 

i o 2^^-^>^5n^>^cc^ccy^^-->^$ 
^^ciHjK^n^Miaijsi 03 

Bl0 3OtWiUt«, «2t^^l0 4*M 

0 2^6§SKiHJflrrS 

[0 02 5] mruii 0 3<owm±oxmi<>*>ti2>mm 



7 

CO O 2 6 ] 
[ft 1 ] 

W>^ Q2 -<^ n=w2 ° 

[0 0 2 7 ] £/c, Ktr^;u^rj<';*^-<Dil^ 

[0 0 2 8] 
[fb2 ] 




[0 02 9]*«C, H3CC7j*Uft:«fc5CC. |HJg|Ml0 3 
CD_bCC x T>#—jJv hOAo/cvX^ 1 0 4*JBJ«-r 
£<> ±S»6I/c^X^ l o 4C»tt«, 

o 4<Dff^^cco^r«^ri^L< win-*-*. 

[0 0 3 0]*«c k S4tCinLft:<fc5&C, 7X^104 
0 2*atRWK:x^^>^or t 1KDBM 1 0 3:fo<£t>*J& 

icD*£^*~~>yjsi o 2*ra«Fccwai<D»tttc^^5f 
^10 2 ccj; i ®'<*->fl:HUi l o 5 

[0O31]7X^l 0 4*fflt>TlW««t 1 0 3*$cfct>* 

SSl cr)«^^-^>yj®l 0 2^1*^^ 
i^>^ntIlO^-^>^H0 2 

cfc^^-r^o fur, coW7x^io4<dii 
*\ i o A&mfiKDmmictevzmmmi o 3<o 

[0 0 3 2] ^^C, ^5&C^L/cJ:MC, Ttfi lOlfc 
cfcU^X^ l o 4<D_bCD:£®&C. >v # U > ytC<£ o 
nB2©»y<5r-->^B I 0 7te£Um3<Dm'*Z- 

O4<OJg^<DjgHK0 9i£<^ fHJHRl 0 3£>_h£>£t> 

tmtiwm i o eojittcbttmux. ttmm i o 9 

[0 0 3 3] 06^L/c<t^^ «ffif§S»J3¥CC 

i:^r, -7*^ i o 4*5«fco f *j«i«i o 3&mm-?z>o 
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<D$m<Dm3<D'*z-^mmi i l^wsn^ 

X* l 0 4fc£tfiWMI«l 0 3**J>rr*C£K:«fcD> 
IMIBBtl 0 3±CC»JS3ftTl>fcStt*Kl 0 6^fff 

nt i o g t*. mmm i o 3 ^cc^sn*. 
[0 0 3 4 ] m6icfjkLtcm-c{*. mio^z-^itm 
mi 0 5izmsLti$mm3k*~c*>'). m2<D^z->it 
mmi io«^-frx»»Eittnir*s. £/c 13© 
10 ^dr-MfcBwi 1 1» % mm&tmmm^Muxm 

££5ft^ (IS 1 ®'<*->4fc«§| 105) OiQflWCCjElt 

>fb$«ai 10) *»j:o"j-km <fH3<D>n*-Xbpr 

Jgl 1 1) ^rgeST^Ci^-C^^o COJ:^«c«JS 

[0035] «±<DS»wr«, ewatttffl^ra* 

l<D^#-XbiSJ^l 0 5±lg2<D^*-:Wbil?J^l 1 

fflc*r^^->fb«iB*»fiS-rs»^ccfcjBffl-r'5c < !: 

tc£oT, 7^>; 1 0 4;foJ:tf*J««l 0 3£iHJ8i*m 
tfcfct*. C<Dfc§^&c«, *1©»;^-->^110 2 

z-xmmi 0 5 3&s*«wc*j^s^^->{fc»iicc 

30 >ft»«*0iiE'r*»&*ctt % injur 1 0 3±cc*ess 
nr^/csttfi io6«, mmm 1 0 3 iftcci»ss 

[0 0 3 6 3 £* _L»IB L/c J: 5 «c. 
^l©^^-^->^il 0 2 OJiCCMfUl 1 0 3ZJ& 
C©Ml(ll0 3O±{C, 7>y-#7hOAo 
/c7X^ 1 0 4 *Bf&*r*> 0 7X^104 £JB<,>TJS 1 

0 106^7X^104 ©JgaWDjgfflCCfe 

40 W£|HJ8tJB 1 0 3©±(CM$ti6. */c. T«h 1 0 1 
fci:0'7X^ 1 0 4<D_h<D:£®fc:fg2 , »3 0i/^- 
x>yjil 07, 1 0 8*KSrt-*BKctt, 

>^iio7, i o 8*mm-r2>tctb<Dmm&^x? 1 

0 4©JS«<D«HCC[B9&A,-C> 7X * 1 0 4 CDjgSflCD 
JSHK:*Jt*£iHJ8iJKl 0 3<D±(,ctfm j mi 0 9#q&fiE3 
StffflBl 1 0 6 **fttMt 1 0 9 §ti!«R 1 0 3 

ogtCcfc-or, m<z>^*->ft»«i o 5©±ec/*u 

50 [0 03 7 ] CCDct^tC, #mM<DB1&tC£tl&. T> 
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b<DA->tcmtK<D-?Xf 1 0 4£flH>T, Xffi 
*»£Stf*C±tt<'<*~>fbW«l 05. 110. 
1 1 IZJ&m-ZCt&vimtCtj:*. £tc. c*iCc«fc 
0, ^*->ftifflgl 0 5. 110. 1 1 1^-7^ 

[0 0 3 8 ] OT, *SB»o««K:*jw-sr>^-^ » 

[0 03 9]te*(C, 07A^L0iO^#MLr, v io 

cd-v.** i O4£0J5S*£:£fficcoi>TttET£. 

^7CC^0^Ccfc^CC, IHJBtJ110 3<D 

J***. U^X hill 2 KD^iLtii, *J 

W8-691 1 ifa«(cm3n-5a^oi/s;xhtt 

Ut>X MSI 2 MUJ:^i-r*vx^l 0 

4(C^^^^^(DaJ^S3fe^tl^cfc^&C, -^x 20 

* 1 2 2^tU^ hill 2 1 te#tLTBFf^(D^£ 

XhUl 2 l£jJb1&0T v »**CJ:oT»£3*ift:M 
U^X H12 1 ^C*Jl^-CTft& 1 0 1 GCifil^c 

Ctc^Z-^itUiSX M121 A*«JgJ!S3ti. CCD'* 
£->fbU^X M121 AffiT>&-# y hCDAo/c 
ff^O^^^ 1 0 4i^ o 
[0 0 40] HI l3tet»L/BI14*#JHL/r, 2 30 

* 1 0 4^Mtl>^tCOC^^t§ e C<DJj&-C 

ST. SI llC^b/Ccfc^Ct, TOW! 1 0 3 ©i: 
fc, 3^^^cJ:«or?§^$n^+^J:0^^mi cd/1 1 
3 1 *Mf5 B S 1 <DJi 1 3 1 <Dl*f4<t ottt, W*. 

mm i o 3(D±cc**o^a, cn*«wta^sc<b«c 

J:otM?n^ ^tc k HI 2K:^t,fcJ:5CC, 131 40 
CDJf 1 3 1 <D±&C, ^t^StU^X h 0:0^-5*2 CDJB1 
3 #2<D»13 2ra:. WAtf, ^2©I 

1 3 2^C^t,^n€>U^X h££ilCDJll 3 \<D±(tCm 

^CC, U 1 3JC7nU/c<t^tC, 1 2(Dil 3 2<D>}%, 

Mu^ite^^i 0 4(c*fj£r^«»fit«-oap 
^R*3nSJ:!5(C, * 1 3 3 *m>"c*2 <om 

H 1 4(fC7fkLtcJ:^f<c, i«${Cj;ot, 35;ftf&<DlS2 
(D1132 *3B«ftT 1 <DH 1 3 1 CD— gflSrfig 50 
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'<Z->it2tltcmi<Dm 1 3 1 A<fc'>'*- 
>it^tltcm2(Om 1 3 2 AiWi c />'#-:Wb 
£*i/cj& 1 <D« 1 3 1 AOimiZ. '*Z-Xt2fttcm2 
(DM 1 3 2 A©«J:t> fe'hSl*. C«XrC*->ftSftfc 
Hi CDJI 1 3 1 A*5cfcO*!fr2CD@ 1 3 2 ACCfcoT. T 
Zs#-iJv hCDAo/c^CD-7X^ 1 0 4*W?n 

[0 04 1 ] ;XtC, H 1 5&C>bHl 9tCjjkLtc£5 

* hOAo/c^tfrDvx* l 0 4*»iST&;£ffitt:ot» 

*c % MRra i o 3<d±^c, m«s«a«B*wr* 

h^OWl/^HUl^tS. CCDHj^K 

^H?9 - 9 6 9 0 9f 

cfc^^C, l/^Hil41©^^, ^LJ: ^i-T^v 
X* 1 0 4iC^1"^l 4 1 ACD^^^tl^cfc 

*>&c> vx^ i 04^^ru^xMi 4 lWir 

j^CD^£~><|KD&7fc£fT^ 0 ^&C 4 mi 7&C^U/t 
<fc5Ct> hJBl 4 1 *Jin*lOT» &?fcK:J:oT3l 

»mtcMLxinm&±rj:->tcmft 1 4 1 a*. 9mmk«: 

ttlsX^m&tteZX'ltC&itZ&Z. ^CC, H18K 

^L/cct^CC, I/^M14 1(D^I^*l/, 

X b m 1 4 1 CD ^ ^ % *fiJO«36«pCcK*3 txtcm± 1 

4 1 a«^©s^%, mmmictt ox ojmvkt 

Ccr^ 0 *CC, HI 9^L//cJ:^tC, U>>XhJ!14 
lMt^„ cncCcfcO, Ui^X hill 4 1 CD^^ % 
««J<D»*II#«:a*3tl3fcaP»l 4 1 AO**«S. C 
CDSiS^l 4 T^?-Jj v F(DAofcMOvX 

^ 1 04<h£c£o 

[0 04 2 ] ^CtC, H2 0Aj:c^LH2 5^#llT, * 

•r^vxtD^iiiurcDas^^ ^ Fvmmrfmcm 

CD^I^Cf^ 0 H2 0^l^2 5CC*5C^-C, ( a ) 

[0043] *wcc*j^&*iBB8a^ ? F<Dmmj?m-c 

S*T, H2 0CC^RU/c<fc^{C, (A 1 

jOj • T i C) WD-b^S ^tm*»)ftSi«l©± 

x^^yv^c^^t, (A l 

mnOf^tcMtS. ^CCC, tt»»2©J:«: % 
^'J>^fcWo^S?tCj;ot, (N 
i F e ) momtettUJ: *) teZ>m*£^ v KfflOTS^- 
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[0044] ^tc t TSB^-Jl/ KH3C0±CC V 
3B;>~;1/ F*> *7*J§4£, «ti 1 0-2 0 0 nm© 

mmmfSunm^m^x. rasf-^ f*> ? 7i4o± 
Eiwn»<fc, y-FJie*. ^n-en, mtf»+nm© 

«I1 10 5c*ti6U y - FH 6 «2tc|Uteo^«tcteW 
mi 1 l©tiBH«i|^a-C*-S. £tc. GMR^ 

5 , *4 r *mmmm*> <t u y - f « 6 mm-nm 

[0 045IXJC, T«5^-^F^+ ^^Bt4*5«fcCXG 20 
MRJgT-5<£>_bCC, #y >yffi»CC<fcoT % TJl/ 

OTAtf 1 0— 2 0 OnmCDJl^CTfcJ&T&o 
[0 04 6] ^CC, ±«tls-)\, F^+ v^lR7<30±tC. 
«tttm^ 6 ft D , * F £ f fifi^ 9 F (DMJjtcm 

^6ti«Ji»5/-^ F»*TSIflKffi» (fcTF, TSK&@ 
Jliie-To ) 8£r, ^^.^3 — 4 um<ommcB^t 
*>o Kto. T»fiB«JB8CCfflC»-SWtttfls|.tt, N i F 
e, CoFe, CoFeNi, FeNVDKHttmt 

raJM®jg8«, y >^s^/c«»!)o# 30 

[0 04 8] *{c 4 i2HC^l/cJ:^{c, T3fli&&Jt 

i»»t**4J:0>S:^ia^> ?^JI9*. m^5 0-3 

0 0 nmCDJ¥^tC^-r^>o ^SC, «S§^fi£co/cd6CC, 40 

[0 049] ^CCC, ga»=^+ v ^@9CO±tC, WiL«ffl 
(Cu) iD^^II^^^lTOl 0*. Mx 
#2 — 3 um<Dm&tCf&l£-?2>. ft**, 12 1 ( a ) CC 

Uri^ e SUMIO^ r*-^9 a<D 

mmtc&mztiz. so 
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[0 05 0]^C, 02 2^1/^^^. SJB:n^;U 

<djh i nasa 1 o *j o^cwaaoiBift^ t^i9ir 
ccjBjss-r*. ^tc, tents 1 io»ffi^stcr*Ai«> 

[o o 5 i ] >x(tc % mmm 1 1 o^^coaa-r-sxr-^ 

7'J>^I20W(gI22 (a) Ccfe^^fiWJ) ©£4® 

j-t^t y >^®2 owcan^ro^ftctei,* 
sm»=^+ y^j»9*jjtc«iftii»JBi io±«c. nm^ 
v Fmommtmcj: % ±.$mmm i2oh7^ 
mm&m i 2 a zbhsmtz. ±mmm 1 2 co r 
^ » **isi*£ja i2at, assr $xtss»M 1 2 b 

^3-^ii2c<i:rM$n^ h^^^USa 
[0 0 5 2] b^v t>mmim l 2 a IB@=^^ ^ 

© 9 <D±tcjgj3t 3 n , ±^mmm i 2 coassi^ <t & £ 

5teS§9U 2 a a <t, mmm l l OX7<7'J>yi2 0 

m<D$m$(ifr<D±icBj£ztis H-?%i&m 1 2 ctc^ 

MZtiZmffiffil 2 aj imtC^ 0 2 a. 

jfe«»i 2 a a «ia^h^ ^ ^i^iti^ 0 sir 

2 a 2 <DiHfcfc, 2 a.OiH^O 

[0053] h ^ v zmmim 1 2 a ^Mt^K 

HB$Cc % h^-^9 acoiitc«te1vt*4i9 

<c^i»s«^n 1 2 b *mm?z> t^ac s 1 0 a 

^112b » % ±as«Bfin 12©H, T§Pe@/18 CC 
[0 054] iXK:, h ^ y #mi&EM 1 2 a (OJBiflCcte 

crFanoaeja 8 ©saaw^ccfett ^iai^ 
^^jS9fflii<D^< <t4>— a5^x .>^>^-re 0 ta 
t'^iQox-;^ y cc «jst6tt -f * > x 

x«-lt>^J>y»^ni.o 02 2 (b) (CtRL/ 

fed: 5 cc, jiSBfissji 1 2 (ommmft ( h ^ ^ ^tias 

HI 2 a^^SPl 2a,), gaa=^* ^^*©9fcJ:^ 
TSBfiSffiW 8 <omm^(Diprj: < <!: ^— SRcD^ffM^g 
&te£EM&ftotC&l£2tl1tm&lZ % b y A (Trim) « 

[0 05 5]^C, 12 3CCinb/cJ:^CC, ^(*CC, T 

^ ^ ^^cD^«^tt*4ct d tz&mmm 1 4 m« 

3-4 um<DmWcBf8HrZo ^Cc, cct>«»»14 

2 a , iMsa^wa 1 2 b *$<fco*sMJi 1 3 <Dmmc^z> 
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[0 05 6] iXtt, ^2 4CCt^L/cJ: ; 50C, W-iBit^ti 

tcmmmi 4<o±tc. M*.i*n (cu> jco^mis 

fiKf^o tt*>, 12 4 (a)CC4si>T. fH15att, 

c^m i »as# i o ©s^aj i o a ttcmmz tx z>mm%zz 

*urt>«. B2JHBH 5(2. 2fgaR»*l 2b0>fl 
H«:*|l!3ft£ 0 

^<DJ122cDii&!£Ji 1 4^S^ cfc^tC, 7thl/^h^ 10 
[005 8] ^5C k 12 5&C^L/ccfc5&C. bv?9W 

mmm i 2 a % 1 4 . 1 6 fej^jusffia* 1 2 

KM 1 2 c SrJgfifcT*. 3-^35^/1 1 2 c<Dxt<-< 7 20 
U>^BH2 0»J<OjB»«, x7^7»;>^B2 0^f>« 

«*SaJ^il 1 2 b^GTTWBM8<c«R3ti 

[0059]^ 5 £5CC, WiL«rJl/5^ 

•fc0tt**-^-3- h« 1 7 *f*(C % ± 

I BS/i 5 Y ?4)KttttIX«rfT o r % S2»^ » F 

yi2oe^ir, miR^? Fawaatr*. 

[0 06 0] coJr^ecL/TMJftSti^MUKSM^v F 30 

iE»«*«:*ffiir*«*«rfiJSB (xr^ry 
2 0 ) iflt^ 9 F4B»^ * F (^MII^M 
^) i«:i*tC>S. v Ftt, GMR^5i 4 

x7^7»;>^12 0fffJ<D— aWGMR3t^5;fc&A,-C 

&3fcae>©T»v-^ FJa3*5<fccjf±ap->-/u f® (tsb 
[0061] lee^* Ftt, s^tc«awtcis#g3n, 

^n-en^< it 1 ocr>»*dt?TSu«a 40 

M 8 fecfc OUiSBiaM 12i, C <DTSBEB«5J1 8 (Dfc&S 
m*f t^I9i, 4>fc < t fc— »**T«»«» 8*5 J: 

*^«S©0««:«S»BB»»^ ■> Kttt. 125 ( a ) 
CCtj*U/cJ:51C % x7^7'i>^I2 0^e) > t&ttJBl 

icoxr^r v>^oi2 0ffliJ©«gp*T<DS$^ 1 *n 
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(IBS) *c»^. 

[0 06 2] feTF. *HSft©»J«{C*jWS»IBfi8a^ * 
F^®l?n^^^ F^>^^UT-fe>^y*5<fcO^^- F 

r, F> ? >>'<jur-fe>^ucc^^n^x^>f ^2 1 
7^2io«, mciBib s n & R«tt©iB»«f*r * 

^,yN^F^^x^cc>rti^-r^J;-5iciBg$n^o CCD* 

7>f^2 10«, ^Cl2 5CC*m*S® 1 fccfc 
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